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Outline

. This is only a selection
Jet algorithms [ypreairmmms

Low PT QCD from Tevatron!!!

e Correlation of particle inside
a jet & Fragmentation

High P; QCD
e Inclusive jet cross section:

v' Midpoint (cone) and K; central
jets

v'  k; forward jet
Heavy flavour jets:

v'  u-tagged jet cross section
v’ b-jet cross section
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The experimental
environment
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v'p-pbar collisions
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Jet algorithms

Jets are collimated sprays of hadrons
originating from the hard scattering

Appropriate jet search algorithms are
necessary to define/study hard physics
and compare with theory

Different algorithms correspond to

different observables and give different
Raw Jet P; [GeVic] Event 1860695 Run 185777
I"QSUH'S! - JetClu R=0.7

201
- K, D=07

408

Only towers with E; > 0.5 GeV are shown
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Jet corrections DO

v' Calorimeter jets: complex detector behavior

» must correct for detector resolution and
efficiency

» must correct for file-tg interactions (on
average 3.6 interactions @ 1032cm-2s-!)

A L T T 1T 1T 1T 1T 1 1
(N N N N N N N N N N N . NN NN 1 A N N N N N

""""""" T M i |
N \i M/ showers ' Hadron jets:
I

! ¥ underlying event subtraction
¥ remove fragmentation/hadronization effects
Vi% V e Monte Carlo model based
- Need to be tuned on data!!!
\'g by using many different observables
v' Parton jets:
,,»”g » Gluon radiation, energy loss

e Monte Carlo model based

To compare with theory is important to have [EEECERUCEICIRTUUSIECEIRLEIL &
(Phys. Rev. D 71, 112002, 2005)

a good simulation of soft physics: Underlying
event, hadronization, fragmentation (Phys. Rev. Lett. 94, 221801, 2005)

- DO: Dijet azimuthal decorrelations




Two particle momentum
correlation & hadronization

[ R(E,, &,) with UE subtracted | :}‘1' A COF Punll prafiminary
Dijet events 60 GeV< M ; J.<€>OO GeV }ij :“&.,"',,,,
All particle pairs in cone 0.5 around ; b
. . “F 1.2
the jet axis "
- - At M a E
E-Ln(EJef/ppdrhCIe)’ AE-E-E ax 2_35 0.9 NLLA o
Q=E1X0¢yei Qep= parton shower ”

Q=230 MeV

| ST PRETY PUTTT PPTTY PTUTE PP PPTT P AT I
) 2 -15 -1 05 0 05 1852
1.2 A

dn | 11 e
d§,dg, &2

cutoff in the theory
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Inclusive Jet Cross Section

e Higher o with respect to Run I PP
9 P g0F NLO QCD (JETRAD)
- -
e Increased p; range e1r Cone R=0.7, |In| < 0.5
107 F
® Probes physics at small distances =10-1"m -
. ? — 1 f
e Test pQCD over more than 8 decades in o 10°L S8 =196 Tal
- . <L 5@600GeM
e Sensitive to PDF (gluon @ high-x) - xo@pooEe
: _ 10" & \s =18 TeV
] & central + Forward Jets (n| < 3.0) 10-55_ I
oL [ ] coFDG Central sets (| < 0.7) 3
: ZEUS 95 BPC+BPT+SVTX & 107 b
H1 QSSYTX+H1 96 ISR S x2@4OOGeV
104 ZEUS 96-97 & H1 94-97 prel -8 -
E I:]Eef)s 10 = | 1 | 1 | 1 | 1 | 1
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”; 103? [ ] ccer / P, [GeV]
b” I D JINR-IHEP // 2
o %;ﬁ;‘”m y Forward jets measurements:
o b [ nwic y distinguish between new physics
Iy and PDF if any excess in the
central region.

10 10 10 10" 10~ 10"
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‘Inclusive Jet Cross Secfion-CDFw

(MidPoint algorithm R=0.7)
= 1 fb-!

Midpoint (R =0.7,f =0.75,R_ =1.3)
cone merge Sap

Central jets: 0.1<|yietl< 0.7

Data corrected to the parton level
™ NLO pQCD EKS CTEQ 6.1M (u =Pj°‘/2)
B Midpoint (R_ =0.7, f_m_gc=0.75, RSop=1'3)
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PDF uncertainty on pQCD

- MRST 2004 / CTEQ 6.1M

- - Data / NLO pQCD

- [ ] Systematic uncertainty

- B Systematic uncertainty including

Cross Section Ratio (Data/ Theory)
N

1.5 hadronization and UE
1 0-4 - ,'n"a—,_ i i
. 1 ‘“T-i’_:ow‘ ——— A 1
Systematic uncertaint L
:I 4 y CDF Run Il Preliminary
10° . —— o5 . . ... . Ll L] NP BT B
Data corrected to hadron level ls) 100 200 300 400 500 600 700
N . S Jet
107 NLO pQCD EKS CTEQ6.1M (u =P'2) Py (GeV/e)
10-8 P | PR | g ol & 1.4 B CDF Run ll Preliminary
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P"Ij'ct(GeV/c) :Z ? Uncertainty
v Systematic dominated by Jet b

Energy Scale uncertainties (2-3%) ¢ | —~~—n . 000
v NLO uncertainty due to high x

0.9 Sensitive to UE+Hadronisation
gluon PDF 0.8 effects for P;<100 GeV/c
Good agreement with NLO CTEQ6.1M °7% 700 200 800 400 500 600

P+ (GeV/c)
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Inclusive Jet Cross Secﬁon-DOw
(MidPoint algorithm R=0.7)

2 regions in rapidity explored Jet energy scale uncertainty
lyietl< 0.4 =» dominant error
0.4 <lyietl< 0.8 L = 380 pb-l - —
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-4 .
e T 560 ann Good agreement with
b, (GeV) NLO prediction
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Inclusive Jet Cross Section-CDF
L=1fb! (KT algorithm D=0.7)

— 10% = CDF Run II Preliminary
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K; works well in hadronic collisions

Good agreement with NLO CTEQ6.1M
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Central jets: 0.1<|yietl< 0.7

CDF Run Il Preliminary
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Forward Jet Cross Section-CDF w
(K, algorithm D=0.7)

CDF Run II Preliminary
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€5 u-Tagged jets

e jet containing heavy flavour often contain u

= search for u enhances heavy flavour content

M-Tagged jets cross section

L = 300 pb-!
4 m Pt=25 i ) Sl
L EE P e
o Pt>65 e MidPoint algorithm 2,5
10 ¥ Pt>95 o =
= Unsmeared cone R=O-5 E i
% 1 % Smeared Fit -E 1_
s F o |yiet| < 0.5 °
o B -
E 10‘13_ Q g | [ ]All Error
. ® require u in R=0.5, “*F mmJEs ony -
10“"’-_— pT“>5G€V/C [INO HF DO Preliminary
B co b b b Py v v ay
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1040 50100 150 200 250 300 350 400 456 500 flavours Da’ra/Pyh’ria ~ 1.3 (ﬂ 01')
Pt (GeV/c)
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€ Inclusive bjet cross section DO

Reconstruct (silicon detector) secondary vertex from B

2 CDF Runll Prelimina
hadron decays (b-tagging) . Y
2 " —=— Data/NLO prediction (CTEQEM) MidPoint jets, R.qs=07, ferge=0.75
% 45 ¥5=1.96TeV, | L~300pb"
v" Beauty production -> Test of pQCD 0 coneced athadon el <07
c c 9 . — =M= $+
v MidPoint jets: R = 0.7, |y ¢t 0.7 3 F D‘“ P2 Data/NLO=1.4
< 35 Systemati
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E (scale p, (lower) and p, / 4 (upper))
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Andrea Messina XLI Rencontres De Moriond - QCD and high energy 13

Infn Rome-CDF hadronic interactions - La Thuile March 2006



Summary

v" Tevatron delivered More than 1.6 fb-!
¥ Both CDF and DO are performing well

Theory (CTEQ6IM) agrees with MidPoint and K; jet
cross section over more than 8 order of magnitude

K; jet algorithm works fine in hadronic collisions

NLO prediction consistent with b-jet production
measurements
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|Y]<0.1

nclusive jet K

NEW L =1 fb-!

0.7<|Y|<1.1
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Good agreement with Theory @ NLO!
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K; algorithm works in hadron-hadron collisions!!!
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Displaced fracks inside jet used to
reconstruct secondary vertex from
B hadron decays (b-tagging)
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!
—=— Data (Jet50)

------ Fit prediction
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Mass secondary vertex [GeV/cz]
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of b-tagged jets
from data:

- use shape of

secondary vertex
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W+jets results

Differential xsec wrt jet E; in each of Integrated xsec wrt jet E; in each of
the 4 W+ n jet inclusive samples the 4 W+ n jet inclusive samples

(W—ev) + >2njets CDF Run Il Preliminary (W—ev) + 2njets CDF Run Il Preliminary
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Caveat: this is not a full theory to data comparison. MC have been normalized

to data inclusive cross section in each jet multiplicity sample!
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W+jets results

Differential xsec wrt di-jet invariant Differential xsec wrt di-jet AR in the
mass in the W+ 2 jet inclusive samples W+ 2 jet inclusive samples

] (W—ev) + >2jets CDF Run Il Preliminary (W—ev) +> 2 jets CDF Run Il Preliminary
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Caveat: this is not a full theory to data comparison. MC have been normalized

to data inclusive cross section in each jet multiplicity sample!
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